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Ab initio calculations
The calculation of the second-order magnetic anisotropy (or zero-field splitting) parameters (D and E) has been carried out with two different software packages: MOLCAS 1 and ORCA. 2 In all cases the 3D structure has been cut to include the triazine rings with capping methyl groups. We have employed MOLCAS (along with the SINGLE_ANISO 3 code) to carry out a CASSCF calculation of the energy states of the Co II complex. After that, the spin-orbit coupling has been introduced, as implemented in the SO-RASSI (Restricted Active Space State Interaction) approach, to mix up these energies and obtaining the final energy states. In these calculations we have employed an all electron ANO-RCC basis set: 4 Co atoms (6s5p4d2f), N (4s3p2d1f), O (4s3p2d1), S (5s4p3d2f), C (3s2p) and H (2s).
Additional MOLCAS CASPT2 calculations were also carried out for the studied complexes but they showed serious convergence problems and were thus finally discarded.
A similar CASSCF calculation was carried out with ORCA; the dynamic correlation effects were included through the n-electron valence state perturbation theory NEVPT2 5 method. In all cases the spin-orbit effects were included using the quasi-degenerate perturbation theory (QDPT) and the magnetic anisotropy parameters were obtained using the effective Hamiltonian method. In these calculations all the atoms are described by the def2-TZVPP basis set, 6 including the corresponding auxiliary basis sets for correlation and Coulomb fitting.
In both sets of calculations, the active space is formed by the seven d electrons of the Co II centers and the 5d orbitals (7, 5) ; and all the quadruplet (10) and doublet (40) states have been taken into account.
The energy order of the 3d orbitals was obtained from DFT calculations, which were carried out with the g09 package. 7 For this purpose the B3LYP 8 functional was employed.. In this case, the TZVP basis sets of Ahlrichs was employed to describe all the atoms. 9 In these calculations the Co II complexes were further trimmed to include up to the pyridine ligands, which were also capped with methyl groups.
This procedure allowed the obtention of cleaner d-orbitals while keeping the same energy order; of course, this was confirmed by carrying out the same DFT calculations on the larger complexes. 
Fig. S13
Orientation of the CASSCF computed g-and D-tensors for complexes 1 and 3 with ORCA and MOLCAS.
